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Abstract
Objective: Maternal obesity is associated with adverse pregnancy outcomes. To improve outcomes, obstetric
providers must effectively evaluate and manage their obese pregnant patients. We sought to determine the
knowledge, attitudes, and practice patterns of obstetric providers regarding obesity in pregnancy.
Methods: In 2007–2008, we surveyed 58 practicing obstetricians, nurse practitioners, and certified nurse-
midwives at a multispecialty practice in Massachusetts. We administered a 26-item questionnaire that included
provider self-reported weight, sociodemographic characteristics, knowledge, attitudes, and management prac-
tices. We created an 8-point score for adherence to 8 practices recommended by the American College of
Obstetricians and Gynecologists (ACOG) for the management of obese pregnant women.
Results: Among the respondents, 37% did not correctly report the minimum body mass index (BMI) for diag-
nosing obesity, and most reported advising gestational weight gains that were discordant with 1990 Institute of
Medicine (IOM) guidelines, especially for obese women (71%). The majority of respondents almost always
recommended a range of weight gain (74%), advised regular physical activity (74%), or discussed diet (64%) with
obese mothers, but few routinely ordered glucose tolerance testing during the first trimester (26%), planned
anesthesia referrals (3%), or referred patients to a nutritionist (14%). Mean guideline adherence score was 3.4 (SD
1.9, range 0–8). Provider confidence (b¼ 1.0, p¼ 0.05) and body satisfaction (b¼ 1.5, p¼ 0.02) were independent
predictors of higher guideline adherence scores.
Conclusions: Few obstetric providers were fully compliant with clinical practice recommendations, defined
obesity correctly, or recommended weight gains concordant with IOM guidelines. Provider personal factors
were the strongest correlates of self-reported management practices. Our findings suggest a need for more
education around BMI definitions and weight gain guidelines, along with strategies to address provider per-
sonal factors, such as confidence and body satisfaction, that may be important predictors of adherence to
recommendations for managing obese pregnant women.
Introduction
In women of childbearing age, the prevalence of obesityis high (28.9%) and shows no signs of abating.1 Maternal
obesity is associated with a number of adverse outcomes
during and after pregnancy, such as gestational hypertension
and diabetes in mothers, and macrosomia and later over-
weight in their children.2 Obese women are more likely to
gain in excess of current gestational weight gain guidelines,3
which itself increases the risk for maternal and offspring
morbidity.4,5
Data suggest that improvements in glucose metabolism
and delivery outcomes are achievable for obese women who
control their weight gain and remain physically active in
pregnancy.6–8 Because pregnant women have frequent inter-
actions with the healthcare system, obstetric providers are
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uniquely positioned to address the issues of weight gain and
exercise with their obese pregnant patients. In a national
survey, however, only 58% of obstetrician=gynecologists re-
ported counseling their pregnant patients about weight gain
during pregnancy ‘‘most of the time,’’ and even fewer (35.7%)
modified their recommendations based on their patients’
prepregnancy body mass index (BMI).9 This lack of counsel-
ing is a concern, as women who receive advice from their
providers regarding appropriate gestational weight gain are
more likely to gain within recommended ranges.10,11
To address the role of the obstetric provider in the assess-
ment and management of obesity in pregnancy, the American
College of Obstetricians and Gynecologists (ACOG) released
Committee Opinion No. 315, Obesity in Pregnancy, in late
2005.12 Included in this report was a series of recommenda-
tions designed to aid providers in assessing, counseling, and
referring their obese pregnant patients. No data yet exist
about whether obstetric providers are following these rec-
ommendations or what clinician factors are associated with
adherence to them.
In the current study, we surveyed obstetric providers at a
large, multispecialty group practice to determine knowledge,
attitudes, and practice patterns regarding obesity in preg-
nancy. Additionally, we identified provider characteristics
associated with greater adherence to ACOG clinical practice
recommendations for the obese pregnant patient.
Materials and Methods
Between late fall 2007 and spring 2008, we administered
surveys to 101 practicing obstetricians, nurse practitioners
(NP), and certified nurse-midwives (CNM) at Harvard Van-
guard Medical Associates, a multispecialty group practice in
eastern Massachusetts. At the time of the survey, Harvard
Vanguard comprised 16 practice sites with an estimated 3000
deliveries per year. We surveyed 64 providers in attendance at
their quarterly department meeting and obtained 43 re-
sponses. We mailed surveys to the 37 nonattendees and re-
ceived an additional 15 responses, for a total of 58 of 101 (58%)
completed questionnaires. Participants provided written in-
formed consent, and the institutional review board of Har-
vard Pilgrim Health Care approved the study.
We developed the questionnaire based on our review of
the medical literature and our previous experience surveying
women during pregnancy.5,7 We then field tested the ques-
tionnaire with eight local experts in medicine, obstetric care,
and obesity research, who reviewed the draft and provided
feedback. The final survey consisted of 26 questions about
provider demographics, BMI, body satisfaction, clinical site
characteristics, knowledge about obesity and weight gain rec-
ommendations in pregnancy, along with attitudes and per-
ceived barriers to managing obese pregnant patients (scored on
a 4-point Likert scale, from strongly agree to strongly disagree,
which we subsequently dichotomized as strongly agree=agree
vs. disagree=strongly disagree). We also assessed obstetric
provider adherence to 2005 ACOG practice recommendations
for the obese pregnant patient by querying how frequently
providers (1) told obese women they were overweight or
obese, (2) discussed the risks associated with being obese
during pregnancy, (3) recommended a specific range of weight
gain during pregnancy, (4) recommended regular physical
activity, (5) discussed diet, (6) ordered glucose tolerance testing
during the first trimester, (7) planned to obtain an anesthesia
referral prior to delivery, and (8) referred obese women to a
nutritionist=dietitian.12 Responses ranged from almost always
to almost never, using a 4-point Likert scale, which we then
dichotomized as almost always vs. less frequently.
We conducted simple descriptive statistics, such as means
and frequency tables, for all responses. For the few questions
with missing responses, we excluded participants who did
not answer. Differences between physicians and nurses (NP
or CNM) in their answers to knowledge, attitude, and practice
recommendations were evaluated using chi-square tests. We
also created an 8-point adherence score by summing the
number of almost always responses to the 8 ACOG practice
recommendations and then used multivariable linear regres-
sion to identify provider characteristics associated with a
higher score. We used SAS version 9.1 (SAS Institute, Cary,
NC) to carry out all analyses.
Results
Characteristics of the 58 respondents are reported in Table 1.
The majority of respondents were physicians; 88% were
women (48% M.D.s, 52% nurses), and the remaining 12%
were men, all of whom were physicians. Mean self-reported
BMI was 24.3 (standard deviation [SD] 3.3) kg=m2, and 38% of
providers were overweight or obese (BMI 25.0 kg=m2).
Approximately 30% of providers reported they were either
extremely or somewhat satisfied with their own weight.
Overweight or obese respondents were less likely than their
normal weight colleagues to be satisfied with their weight
( p¼ 0.002); however, even among normal weight providers,
less than half (46%) reported body weight satisfaction.
Providers estimated that, on average, 36% of their pregnant
patients were overweight and 19% were obese. However,
when we asked providers to report the BMI values that de-
limit each weight category, only 63% correctly identified the
BMI that is the threshold for obesity, even though we allowed
correct responses to range between 29 kg=m2 (according to
1990 Institute of Medicine [IOM] guidelines13) and 30 kg=m2
(according to National Heart, Lung, and Blood Institute
guidelines14) (Fig. 1). Most (90%) who provided incorrect
answers thought that the threshold was higher than 30 kg=m2
(range 31–45 kg=m2).
We also asked providers to report how much weight gain
they recommend for women according to prepregnancy BMI
Table 1. Characteristics of Surveyed
Obstetric Providers
Provider characteristics n (%)
Female 50 (88)
White race 48 (83)
Provider type
Obstetrician 32 (55)
Nurse practitioner 8 (14)
Certified nurse-midwife 18 (31)
Clinical training completed >10 years ago 37 (64)
Self-reported weight status
Underweight 1 (2)
Normal weight 34 (61)
Overweight or obese 21 (38)
Satisfied with body weight 17 (30)
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category. Provider gestational weight gain recommendations
were generally discordant with current IOM guidelines
(Table 2). Although the 1990 IOM guidelines advise obese
women to gain at least 15 lbs, with no upper limit,13 more
respondents in our survey reported that they recommended
gain up to 15 lbs (45%) rather than gain of at least 15 lbs
(29%) for these heaviest women. We did not find substantial
differences between physicians and nurses who reported
advising weight gains discordant with 1990 IOM recom-
mendations (data not shown).
The majority of respondents (83%) agreed with the state-
ment that ‘‘obesity is an important health problem during
pregnancy,’’ and a similar proportion (84%) indicated that
once an obese woman is pregnant, she still has the ability to
change the risks of pregnancy complications from obesity.
However, only 67% of providers believed their ‘‘advice in-
fluences how much weight obese patients gain during preg-
nancy,’’ and even fewer (40%) agreed that ‘‘obese patients are
motivated to make changes to their health.’’ Approximately
half of surveyed providers felt confident in their counseling
knowledge (53%) or reported that they ‘‘have enough time to
counsel patients properly about the risks of obesity during
pregnancy (48%).’’ Although 86% of providers agreed that
‘‘nutrition referrals are helpful for my obese patients,’’ only
65% reported that nutrition appointments were available to
these patients.
Provider adherence to ACOG recommendations about diet
and physical activity counseling for obese pregnant women
was more common than compliance with recommendations
regarding obesity assessment or referrals (Table 3). More
nurses than physicians reported that they almost always
discussed diet and physical activity with their obese pregnant
patients; however, the mean total guideline adherence score
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FIG. 1. Reported body mass index (BMI) thresholds for obesity among surveyed obstetric providers. Dark column repre-
sents the correct threshold for obesity, according to 1990 Institute of Medicine guidelines13 and the National Heart, Lung, and
Blood Institute guidelines.14 Data were missing on two providers (total n¼ 56).
Table 2. Gestational Weight Gain Ranges
Recommended by 58 Surveyed Obstetric Providers















Lower limit 28 (10–35) 28a 31
Upper limit 37 (20–45) 40 45
Normal weight
Lower limit 23 (10–30) 25 62
Upper limit 33 (25–40) 35 55
Overweight
Lower limit 15 (0–25) 15 39
Upper limit 22 (15–35) 25 35
Obeseb
Lower limit 10 (0–25) 15 29
aCredit was also given for respondents who answered 25 lbs.
bThe 1990 Institute of Medicine guidelines did not specify an
upper limit of weight gain for obese women.
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and physicians (mean 3.1, SD 2.0, p¼ 0.2). On bivariate ana-
lyses, many provider factors, such as years since training, time
for counseling, or attitudes about obese patients’ motivations
to change their health, were not associated with the adherence
score. Only female sex, body satisfaction, confidence in
knowledge about counseling, and the belief that obese preg-
nant patients can make changes to avoid pregnancy compli-
cations were significant predictors ( p< 0.10) of a higher
adherence score. On multivariable linear regression analysis,
adjusting for these four factors as well as provider BMI, re-
spondents who were confident in their knowledge about
counseling (vs. not confident in knowledge, b¼ 1.0, p¼ 0.05)
or were satisfied with their body weight (vs. indifferent or
dissatisfied, b¼ 1.5, p¼ 0.02) were more likely to achieve a
higher guideline adherence score.
Discussion
In this survey of 58 obstetric providers, we found that most
viewed obesity to be an important problem in pregnancy, yet
few were fully compliant with ACOG clinical practice
recommendations for the management of obese pregnant
women. Provider personal factors, such as confidence and
body satisfaction, may be important in the management of
obesity in pregnancy. We identified deficiencies in knowledge
about BMI categories and gestational weight gain guide-
lines, skepticism about obese patients’ motivation to improve
health, and a perceived need for greater availability of nutri-
tion referrals and time for counseling.
An essential first step for appropriate assessment and
management of obese patients requires basic provider
knowledge of the BMI cutoff point at which obesity is diag-
nosed. The BMI categories are well established, accepted by
all national bodies (including ACOG), and have been in place
for over 10 years.14 However, over one third of surveyed
obstetric providers defined obesity incorrectly, which may
explain the lower estimation of obesity rates reported at
Harvard Vanguard relative to actual population prevalence.1
Deficiencies in knowledge, however, are not isolated to ob-
stetric providers; Block et al.15 in 2003 found that 60% of in-
ternal medicine residents did not know the minimum BMI to
be considered obese. Education strategies are needed across
specialties to achieve competency in this area.
Additionally, obstetric providers reported that they re-
commended gestational weight gain ranges to their patients
that were largely discordant with IOM guidelines. A large
proportion of providers differed from the guidelines for
weight gain advice especially in obese patients, which may be
due in part to the lack of consensus regarding an upper limit
of weight gain in this group.13 The IOM guidelines were
created at a time when inadequate gestational weight gain
was of greatest clinical concern13; more recent data, however,
have focused on the negative effects of gaining too much in
pregnancy,16 including delivery complications,2 childhood
overweight,5 and higher risk of postpartum weight retention
and maternal obesity.17 This shift in clinical concern may
underlie the current weight gain messages providers are re-
commending for their patients, particularly for obese moth-
ers. As the IOM considers revising guidelines for weight gain
in pregnancy, our results indicate a need for more clearly
defined upper and lower limits of weight gain among obese
women,18 as well as targeted dissemination of any revised
recommendations to obstetric providers.
Provider personal factors, such as confidence and body
satisfaction, proved important in determining the frequency
with which obstetric providers followed practice recommen-
dations for their obese pregnant patients. These findings are
consistent with several prior studies linking provider personal
characteristics, including confidence in counseling, healthy
eating habits, and exercise, with self-reported counseling
practices about exercise, nutrition, and weight loss.19–21 We
are the first to describe, to our knowledge, associations be-
tween provider body satisfaction and obesity management,
which was independent of actual provider BMI. This associ-
ation may reflect a greater comfort level around issues of
weight and nutrition among those with better body image.
However, our findings should be interpreted cautiously, as
we assessed body satisfaction with a single question; there-
fore, further evaluation with more detailed measures is re-
quired.
Similar to previous surveys of both obstetric and non-
obstetric providers,9,22,23 the majority of respondents believed
Table 3. Self-Reported Physician (M.D.) and Nurse (NP or CNM) Practice Patterns for Management
of Obese Pregnant Patients
% almost always
ACOG recommended practices12
Entire sample n¼ 58
% almost always M.D. n¼ 32 NP=CNM n¼ 26 Chi-square p value
Tell the woman she is
overweight or obese
40 47 32 0.26
Discuss the risks associated
with being obese in pregnancy
41 44 38 0.67
Recommend a specific range
of weight gain during pregnancy
74 69 81 0.30
Recommend regular physical activity 74 59 92 <0.01
Discuss her diet 64 44 88 <0.01
Order glucose tolerance testing
during the first trimester
26 26 27 0.92
Plan to obtain an anesthesia
referral prior to delivery
3 3 4 0.88
Refer her to a nutritionist=dietitian 14 13 15 0.79
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that obesity is an important health problem, and they at-
tempted counseling about weight gain, diet, and physical
activity. Interestingly, providers were least compliant with
ACOG recommendations for referrals, including first trimes-
ter glucose tolerance testing and anesthesia consultation prior
to delivery. As obese patients are at high risk for diabetes and
for anesthetic complications at delivery, provider education
seems appropriate to ensure that obese women receive ade-
quate care. However, data do not yet exist about whether
these practices in fact improve patient outcomes, therefore
calling for more research to ensure these recommendations
are in fact evidence based.
Our findings may be limited in their generalizability to
obstetric providers practicing in different geographical re-
gions or clinical settings where a large number of women are
uninsured. We were most interested in querying providers
about compliance with potentially modifiable ACOG clinical
practice guidelines for improving healthy behaviors and
controlling weight gain in obese women. We did not ask
participants about their compliance with recommendations
for cardiac evaluations or the use of prophylactic antibiotics
during cesarean deliveries, also addressed in Committee
Opinion No. 315.12 Our 8-point adherence scale was un-
weighted and, therefore, assumes that all components have
equal weight in the management of obese pregnant patients,
which may not be true. Additionally, only 58% of practicing
providers completed surveys, which may have introduced
selection bias. Providers who were more concerned about
obesity in pregnancy may have been more likely to return
surveys, most likely leading to overestimation of obesity im-
portance or counseling practices in our study. Further, our
relatively small sample may explain the modest number of
provider factors found to be significantly associated with a
higher adherence score. All data were from self-report; social
desirability bias may have influenced survey responses, but
our use of an anonymous survey was intended to minimize
this bias. It is possible that the overall population of obste-
tricians in this practice are even less compliant with re-
commended care guidelines for their obese patients.
It is well established that obese patients who receive
healthcare provider advice about weight loss or strategies for
improving diet and exercise are more likely to report they are
working on these areas,24 even in pregnancy.10,11 To improve
obstetric provider compliance with management of their
obese pregnant patients, our findings suggest a need for more
education around BMI definitions and weight gain guide-
lines, along with strategies to address provider personal fac-
tors, such as confidence and body satisfaction, that may be
important predictors of adherence to management recom-
mendations. Incorporating continuing education related to
assessment and management of obese pregnant patients into
obstetric practices may be one method to improve both ob-
stetric provider knowledge and self-efficacy. More work will
need to follow to determine if such provider-based interven-
tions lead to changes in gestational weight gain and related
behaviors, resulting in enhanced maternal and offspring
health.
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